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Rooting of Trifoliate Bean Leaves and Some Possible Uses in 
Genetics and Breeding of Beans (Phaseolus vulgaris L.) 

Mohamed F. Mohamed', E. Arnaud-Santana^, and Dermot P. Coyne''. Department of Horticulture, 
University of Nebraslca, Lincoln, Nebraska, USA 68583-0724. 

Rooted leaves from Phaseolus have provided physiologists with a useful ^tem to study certain aspects of 
pbotosynthesis (3) and root-nodule formation (4). Although índole acetic acid (lAA) supplements were used to induce 
rooting, exogenous auxins are unnecessary when culture solution and not water is used (2). In this report we summarize 
our observations concerning adventitious root induction on the petioles of trifoliate leaves from six common bean 
cultivars/lines using tap water and without auxin treatments. Some of possible uses of this simple system in genetic studies 
and breeding programs of beans are discussed. 

Experiments and Results: Six common bean cultivars/lines, Bac-6, 'Charlevoix', Montcalm, 'PC-50', "Venezuela 44', 
and Xan-159, were used in all experiments. Seeds were planted in clay pots (two seeds/pot) containing mixture of soil, 
sand, ^>hagnum moss peat, and vermiculite (2:2:2:1) at three different planting dates, March, May, and September, 1991, 
in the greenhouse. Seedlings ten days after planting were fertilized every three days with 200 ppm N from a 9:3.5:16.5 
(N:P:K) fertilizer containing trace elements. Plants were grown at 25-28C under nOTmal photoperiods (40'51 ' N latitude, 
üncoln, Neb.). Trifoliate leaves were excised from 20-day old plants. A preliminary experiment with trifoliate leaves of 
different sizes (one-third, two-thirds, and fully expanded) was conducted from March planting date. Some trifoliate leaves 
frx^ these experiments were excised with the puhdnus. The petioles of trifoliate leaves were immediately inserted in small 
{Mastic pots (0.4 liter) containing water-saturated sphagnum moss peat or vermiculite or perlite or mixture of them (1:1:1 
by vol.). The pots were kept in plastic trsys containing water to height of 3-4 cm. Petioles of trifoliate leaves were also 
I^ced in contact with moistened crumpled facial tissues (Kimberly-Qark) in a 25 x 9.0 cm tubes. Ail expiant cultures 
were then incubated under transparent polyethylene plastic cover (OS mm) for 5-10 days to maintain high humidity. The 
cultures were kept at 25-28C under natural light in greenhouse. 

All petioles from the two-thirds and fiilly expanded trifoliate leaves were observed to develop roots 5-7 days after 
culture on the potting media or in the culture tubes. Root formation on petioles of the younger trifoliate leaves were 
induced in 80-90% of the expiants and was observed 8-10 days after culture. The existence of pulvinus or a portion of 
node with the leaf-petiole cutting had no inhibitory effects on root initiation. Roots formed on all areas along the petiole 
of a detached bean trifoliate leaf. The culture medium had no detrimental effects, since we observed similar root 
induction on a wide range of potting media or on the moistened tissues in culture tubes. 

Esqjeriments for root induction 
on potting mixture were then re- Tame l. Meu ro« kagit «od ro« ary ««ght fburteco (toys aft« culture of detached trifoliaie teavei from ta bean 
peated on the two different plant- ««tiv«viù« oo pottin« medium m greei^««. 

ing dates, May and September. 
These cjqjeriments were conducted 
with two-thirds to fully expanded 
trifoliate leaves that contained no 
pulvinus with their petioles. Trifo- 
liate leaf cuttings were lifted gent- 
ly out from the culture pots to 
record the number of days to root 
initiation. Fourteen days after the 
culture, the root length were mea- 
sured. Then the roots were sepa- 
rated, dried (60C for 48h) and the 
root dry weight was recorded. 
Data were also recorded for the maintenance time of green and viable leaf lamina for the rooted detached trifoliate leaves 
and for intact trifoliate leaves on growing plants under the same conditions in each planting date. 

No differences among the six bean cultivars/lines were deteaed for number of days to initiate roots and the percent 
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(rfdetadied trífc^te leaves forming roots. Adventitious roots formed on all leaf-petiole cuttings firom the six cultivars/Iines 
5-7 days after culture. These roots grew fast and their length reached, on average, 20 to 28 cm seven days later (Table 
1). However, rocH length of Xan-159 fourteen days after culture was dearly shorter than the other five cultivars/lines, but 
a significant difference was not detected from May planting date due to large variability fcM* the root length in the error 
term. Root dry weight of Xan-lS9 fourteen days after culture was lower in both fating dates than the other five 
cultivar/line. Detached trifoliate leaves were viable and green for up to 2-3 months. In contrast, intaa trifoliate leaves 
turned yellow and died after 2 weeks (Bac-6), or 3 weeks ("Venezuela 44'), or 4 weeks ('Charlevoix', Montcalm, 'PC-50', 
and Xan-lS9). 

Ptocnssion: The results c^tained here fi'om the six different bean cultivars/Iines ccnofirmed previous reports (23 and 
4) that indicated easy induction of adventitious roots c« leaf cuttings fi'om Phaseolus. Also, rooted leaves were observed 
to remain green for long periods. However, leaves turned yellow S-7 days after culture of bean detached leaves (4) and 
it was necessary to ^ray the lamina with urea CH* to add ammonium nitrate in the nutrient solution, but the fertilization 
level and schedule for the expiant source plants was ncx shown. £]q)lants should be affected by the nutrient status of the 
donor plant. Although, the effect of the fertiUzaticMi was not studied in our aq)eriments, the induction of strcmg roots 
using tap water only and the long time maintenance of green leaves may due to the ej^Iants having an adequate nutrients 
from the donor plants. In his study (4) root formation in beans was inhibited when the putvinus were exist oa the petioles. 
In contrast, leaf-petiole cutting of soybean should include a portion of the node to provide meristematic tissues for root 
initiation (1). Unlike these reports, we observed root formation on all areas along the petiole of detached bean trifoliate 
leaf, regardless of the presence of the putvinus. If expiant donor plants are needed for seed increase, it should be 
{H'eferable to exclude puMnus to avoid any damage that may occur. The most critical factor we notice for root induction 
was maintenance of high humidity until root initiation occured. Therefore, we placed the leaf cultured pots in plastic trays 
containing extra water. Similarly, even slight ventilation in the cultures of trifoliate-cuttings of soybeans (1) resulted in the 
death of the cuttings before root formation. 

We propose that this simple technique has the following possible applications in genetic studies and breeding programs 
of common bean: 

Chromosome observations. High mitotic indices have been observed in soybean (1) firom root tips of detached leaves. 
The petiole tips of soybean were dipped in 0.3% (#30) lAA powder to speed root produaion. The simple protocol we 
described for initiation of roots on trifoliate leaves of common bean in culture tubes avoids the use of plant growth 
regulators that may have an effects on the dividing chromosomes. This detached leaf-rooting technique may be valuable 
for cytc^ogical investigations on unique individual plants such as from tissue culture. The technique may also be employed 
wlien some special pretreatments (to get clear chromosome observations) are used in preparing the growing roots. 

Screening for disease resistance. The technique for detached leaf-rooting on potting medium may be used to reduce 
costs for screening large populations or large number of germplasm especially for reactions to different pathogen strains 
and under different environmental conditions. It permits testing of the same host-genotype for multiple-disease resistance 
and avoids any possible physiological interactions that may occur among different pathogens. The maintenance of viable 
leaves for relatively long time periods offers flexibility of times to run the experiment. The technique also may be 
beneficial when only limited seeds of new germplasm is available so that it can be increased and simultaneously studied 
for the reaction of a pathogen. It may also be used in root diseases investigations. We used this technique (5) to evaluate 
the reaction of common bacterial blight disease rXanthomonas campestris pv. phaseoli (Smith) Dye] in the six 
cultivars/lines and similar results were obtained for the rooted leaf cutting in the greenhouse and with intact trifoliate 
leaves. 
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